Abstract A 54 year old patient of average intelligence with a severe and enduring loss of old autobiographical memories after herpes simplex type 1 infection is described. She was tested with a comprehensive neuropsychological battery two years after the infection. Special emphasis was laid on examining different aspects of retrograde memory. The neurological examination involved MRI and SPECT. Brain damage was found mainly in the right temporofrontal region, but minor left sided damage to this region seems possible. The patient was in the normal or slightly subnormal range for all tested anterograde memory functions, but manifested severe retrograde memory deficits with respect to episodic old memories and more moderate deficits in tests of general knowledge (semantic old memories). It is concluded that the ecphory of old autobiographical memories relies heavily on an activation of the right lateral temporofrontal junction area, but that probably only some complementary left hemispheric damage to these regions will lead to major and persistent retrograde amnesia. Alternatively, the disconnection between major prefrontal and posterior cortical regions may provide a basis for retrograde amnesia.
In recent years evidence for an anatomical dissociation of anterograde and retrograde memory functions has accumulated.'-'0 While the essential bottleneck structures, relevant for information transmission for long term storage have largely been established," there is still a substantial lack of consistency with respect to the brain regions implicated in focal retrograde amnesia. 5-7 1213 The structures most often implicated in focal retrograde amnesia are situated in the prefrontal and temporal cortex, with some authors emphasising the importance of one structure or the other, and other authors assuming that only the combined and bilateral damage of portions of both frontal and temporal regions are necessary for the appearance of a fullblown retrograde amnesic syndrome. '3 This inconsistency is enhanced by the currently widely accepted dissociation of different memory systems of which the episodic semantic distinction is the most common one.'4 Episodic memories are those which can be traced back with respect to time and locus, whereas semantic memories signify those of a general nature (knowledge of the world).
In a recent review,'3 the hypothesis that the combined action of inferolateral prefrontal and anterolateral temporal cortices is necessary for the retrieval of long term memory, was advanced on the basis of a comparison of several case reports and data on memory retrieval in normal subjects obtained with PET. Furthermore, it was speculated that these regions in the right hemisphere would primarily be engaged in triggering episodic old memories, whereas the same regions of the left hemisphere would be involved in retrieving information from the knowledge system.'3 We report the case of a patient who fits into this proposed scheme by being selectively retrogradely amnesic in the episodic memory domain and having a SPECT documented hypoperfusion in the right temporo frontal junction area.
Case report
The patient, a 54 year old right handed woman had been admitted three years ago to the hospital as an emergency case with herpes simplex type 1 bracchiofacial hemiparesis. Babinski's sign was positive and the muscular reflexes were raised on the left. Reactions to painful stimuli could be elicited from both sides to the same extent.
An initial cranial CT showed a hypoattenuation in both hemispheres with a discrete right sided accentuation, predominantly in the frontotemporal region. After injection of an intravenous contrast a diffuse inhomogeneous enhancement was seen in the areas affected. A cranial CT control, one month later, was normal.
The first MRI was performed somewhat less than three months after onset of the disease.
There was low signal intensity on Ti weighted images and high signal intensity on T2 weighted images in the right frontotemporal region with the maximum in the right temporal lobe, and, in addition, there was evidence of a circumscribed cystic substance loss in the right temporal and frontobasal brain regions. The damage included anterior portions of the right amygdalohippocampal region and affected in particular the region of the pathway of the right ventral branch of the uncinate fascicle ( This case therefore combines all features of anatomicobehavioural interrelations for retrograde episodic amnesia, as predicted by Markowitsch's hypothesis." In addition, the overlap between episodic and semantic disturbances of old memories is in line with the assumption that these two memory systems have to be viewed more as a continuum than as sharply divisible entities: semantic information is generalised, repeated episodic information23 and the generalised (episodic plus semantic) deficiency of brain damaged patients at the stage of memory encoding24 may hold for the level of information retrieval as well, although it may be more distinct in the non-damaged brain."3
The episodic memory system is most likely more sensitive to brain damage than the knowledge system: episodic information is 25 unique, whereas semantic memories may derive from episodic ones through generalisation and repetition." Furthermore, episodic memories for ecphory probably need a synchronised activation of affect coding structures of the limbic system (amygdala).'6 (Ecphory denotes the process by which retrieval cues interact with stored information so that an image or a representation of the information in question appears.)
The temporopolar orbitofrontal junction area will not be the locus of the engrams, but only a necessary mediator."3 Although we favour this region as the principal locus for memory ecphory, alternatively the disconnection between major prefrontal and posterior cortical regions may provide a basis for retrograde amnesia. Retrograde amnesia is certainly a multifaceted phenomenon which can accompany various kinds of diseases and which can occur after damage to quite divergent brain loci. 1 vide further evidence for a prefrontal involvement in verbal and pictorial episodic memory retrieval."
In conclusion, the prefrontal cortex contributes to memory retrieval (or memory ecphory) both by providing the impetus or trigger for an active search of the engrams (stored at other places and most likely in a network-like fashion"3) and by its capacity as a time sensitive organiser. As mentioned above, autobiographical memory is composed of personally relevant and temporal knowledge. The temporal structuring or ordering of information is apparently necessary for its successful ecphory and retrieval. Results from single cases with prefrontal damage strongly support this view."3" The patient's subnormal performance in all three tests on cognitive flexibility (and therefore a frontal lobe function) confirm the view, expressed by Kopelman," that test results in this domain are better predictors for retrograde memory performance than anterograde memory tests.
ROLE OF THE TEMPORAL CORTEX IN RETRIEVAL
Penfield36 has elucidated many of the phenomena occurring during electrical stimulation of the temporal lobe. One of his findings was the appearance of what he called "psychical responses": reproductions of past personal experiences which he attributed to the (lateral) temporal cortex. Recently Fink et al 26 similarly found with PET blood flow measurements a strongly increased activation in the anterior temporal regions in response to ecphorising autobiographical material. In summary, both case descriptions of epileptic patients with temporal lobe involvement and functional imaging data in normal human subjects indicate a role of lateral temporal portions in memory retrieval. The anterolateral temporal cortex most likely provides the connection to the posterior cortical centres of integration and therefore to the major storage places of the engrams."7 EMOTION AND MEMORY Some studies point to emotional changes after brain damage.15 38 39 The recent speculation that the right hemisphere is principally engaged in episodic memory retrieval and the left in semantic memory retrieval,"3 is in line with such a view as episodic memories are usually more emotional than semantic ones. Autobiographical information is probably represented in a more complex way than semantic information and needs an involvement from the left language representing hemisphere as well as from the right emotional one. up, by the time that rheumatism sets in at sixty, wearing a string of decorations on their ill-fitting dress-coats! She would have liked this name of Bovary, that was hers, to be famous, on view at the book-shops, always cropping up in the papers, known all over France. But Charles had no ambition.
Wilkie Collins, 1883, Heart and science His restless hand unlocked a drawer, and took out a manuscript work on medicine of his own writing. "Surely," he thought, "I may finish a chapter, before I go to sea tomorrow?" Thomas Mann, 1924, The magic mountain Famous European specialists, physicians, psychologists, and economists will share in the composition of this encyclopedia of suffering, and the general editorial bureau at Lugano will act as the reservoir to collect all the articles which shall flow into it . .. This great work will not neglect the belletrist in so far as he deals with human suffering: a volume is projected which shall contain a compilation and brief analysis of such masterpieces of the world's literature as come into question depicting one or other kind of conflict-for the consolation and instruction of the suffering. 
